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Cities are particularly vulnerable to surface water flooding, with both critical infrastructure and its 
inhabitants being at risk. Flooding in urban areas has both direct impacts with locations inundated 
with water, and indirect impacts i.e. transport networks, utility services etc. There is a lack of research 
of these indirect impacts to areas which are not inundated but are still impacted. This research 
addresses this in terms of the impact on Category One responders, i.e the Fire and Rescue Services 
and Ambulance Service.  
Using the case study of the City of Leicester, UK, which is ranked 16th out of 4,215 settlements at 
risk of surface water flooding, the impact on response provision is evaluated under a range of flooding 
scenarios. Overlaying the flood inundation outlines and depths on the road network allowed the 
impact on travel time to be assessed in a GIS framework using the quickest route between facility and 
destination according to Dijkstra’s shortest path algorithm (1959). By working with key stakeholders, 
knowledge of the emergency response times and water depths vehicles could traverse was gained. 
Combining this expert knowledge with flood hazard data and travel time routing allowed areas which 
could be accessed within the permitted times to be determined.  
Under a scenario of no flooding, 100% of the city was shown to be accessible by the six Fire and 
Rescue stations in the city. Furthermore, there was significant overlap between the zones that could be 
accessed by each Fire and Rescue station within the 10 minute timeframe. However, in the 1 in 20 
year surface water flood event the percentage of the city that was predicted to be accessible in a 10 
minute timeframe fell to 66.5%, with 6% being totally inaccessible. This fell to 40% and 13% 
respectively for the 1 in 100 year event. The results are similar for ambulence coverage, although the 
results were potentially less meaningful as ambulences are not often based at stations but have flexible 
stand-by points around the city. The analysis highlighted key routes which need to be maintained to 
allow large areas of the city to be accessed during flooding. Furthermore, these modelling results have 
been evaluated by key stakeholders who have highlighted potential benefits to their multi-agency 
planning for flood event provision.  
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